Perianal abscess and fistula are 2 distinct entities that share a common pathology. A horseshoe fistulous abscess, a complex type of these conditions, occurs when the suppurative inflammation spreads through the deep anal space to the bilateral ischiorectal fossae. Following the intersphincteric plane, this infection may extend to the pararectal space, forming a supralevator abscess. We present a very rare case involving a 52-year-old male patient who was admitted to our surgical department with an extraperitoneal purulent inflammation as a complication following multiple drainage procedures for a posterior horseshoe abscess. Emphasis is given to the anatomical and technical considerations of eradication of anorectal sepsis and the management of complex fistula-in-ano along with a concise review of the literature.
INTRODUCTION
Anorectal abscesses and fistulas are potentially debilitating but rarely life-threatening conditions. They usually originate from an infection in the cryptoglandular epithelium and, based on their location, are classified into perianal, ischiorectal, intersphincteric and supralevator [1] . According to the literature, perianal and ischiorectal abscesses are the most common [2] . A horseshoe abscess is caused by the lateral spread of an ischioanal abscess through the conjoint longitudinal muscle in the anterior or posterior midline, or the deep anterior or posterior anal space. Cephalad extension of the suppurative process in the supralevator space and extraperitoneal compartments is a rare complication. The complex anatomic planes and the occult nature of the infection require a thorough knowledge of the relevant anatomy and a high index of suspicion regarding the diagnosis and management.
CASE REPORT
An otherwise healthy 52-year-old male patient was admitted to our surgical department from a public hospital with sepsis following multiple drainage procedures of a perianal abscess. He presented with fever, cramping lower abdominal pain and severe pain around the area of the buttocks. The physical examination revealed tenderness upon deep palpation of the right lower abdominal quadrant with no evidence of peritoneal irritation. An extensive perianal surgical wound was revealed, indicating the previous drainage procedures were performed through bilateral ischioanal incisions. No pathology of the scrotum and groin was observed. The digital rectal examination provoked severe pain and was not diagnostic. The laboratory studies showed leukocytosis (white blood cells number, 18.000/μL; neutrophils, 97%) and an increased level of C-reactive protein (CRP, 30 mg/L). The computed tomography (CT) scan, which was performed 5 days prior to presentation, demonstrated a posterior horseshoe abscess and inflammation of the right pararectal space. Due to the patient's indolent clinical presentation, the complex perianal surgical wound and the persistent fever despite the multiple drainage procedures, a magnetic resonance imaging (MRI) of the lower abdomen and pelvis was performed. As a new finding, an abscess cavity was revealed in the right supralevator space (Fig. 1) . Fluid collections and air were detected in the retropubic area and anterolateral extraperitoneal compartments which extended to the anterior abdominal wall (Fig. 2) . Additionally, inflammation of the right internal obturator muscle was demonstrated as a clear-cut extension of the ischiorectal abscess (Fig. 3) . No intraperitoneal pathology was identified. Regarding the perianal wound, the ischioanal cavities were sufficiently drained and a transphincteric fistula tract was identified in the posterior midline.
Initial resuscitation with crystalloids and intravenous broadspectrum antibiotics was followed by an examination under general anaesthesia. Prior to induction of general anesthesia, the patient received counsel regarding the emergency procedure, and written informed consent was obtained. Our institution's policy is that a case report does not meet the criteria of research that must be approved by the Health Sciences Institutional Review Board (IRB) therefore it is exempt from IRB review. In the operating room, thorough inspection and wash-out of the bilateral ischioanal spaces were possible through the previous incisions. Neither an additional surgical wound to the perineum nor a posterior midline sphincterotomy were performed. The anoscopic examination revealed the internal opening of a fistulous tract in the posterior midline (6 o' clock in lithotomy position). A malleable probe was placed through the internal opening to the right deep postanal cavity, excluding any other potential limbs of the fistula. A vessel loop was placed as a loose seton drainage in the fistula tract (Fig. 4) .
Because of the extraperitoneal fluid collections and air noted on the MRI report, a low midline incision was used to gain access to the extraperitoneal compartments. Intraperitoneal surgical manipulations were avoided. A fair amount of pus was drained from the anterolateral abdominal wall. Further exploration revealed a large right supralevator abscess in proximity to the internal obturator muscle. The pararectal and retropubic spaces were washed out and carefully dried off many times. A connection was created between the right retropubic space and the right ischiorectal fossa through the internal obturator muscle, providing adequate drainage of the interconnecting spaces. A careful dissection was performed at a distance from the obturator canal. A Foley catheter was placed through the anterolateral abdominal sidewall to the ischiorectal wound, allowing through and through irrigation and drainage (Fig. 5) . The right levator ani muscle was not divided since the catheter was placed through the internal obturator muscle to the right ischiorectal space. Considering the septic condition of the patient and the extensive perianal wound, a diverting loop sigmoidostomy was created and sutured to the lateral abdominal sidewall. Multiple drains in the perineal wound as well as the Foley catheter inside the interconnecting spaces provided adequate drainage of the cavities during the postoperative period.
The patient remained hospitalized for eight days. The fever re- ceded on the second postoperative day. Serial irrigations through the Foley catheter and digital examinations separating the wound edges were performed. Considering the patient's progressive clinical and laboratory improvement, no further surgical exploration was performed. The patient was discharged on the eighth postoperative day in good condition. He was encouraged to clean his wounds with tap water twice a day. The drains were removed five days later. One week after the drainage procedure, a CT scan confirmed the radiologic amelioration. The inflammatory process was limited, and no abscess cavities were detected. The surgical wounds were kept open to heal by secondary intention and were found to be completely healed 8 weeks later. The seton drainage remained, tracking a transphincteric fistula-in-ano. A ligation of intersphincteric fistula tract (LIFT procedure) was performed.
The patient was placed in the prone position. The vessel loop as a seton drainage was removed, and a metallic probe was inserted 
DISCUSSION
High, complex perianal abscesses and fistulas have remained a challenging problem over the years, mainly due to the risk of postoperative incontinence and the high rates of recurrence. A horseshoe abscess is a particularly aggressive type of perianal disease in which there is an erratic pattern of spread in a ring-like fashion to the deep postanal or even preanal space and then to the bilateral ischiorectal fossae by way of Colles fascia. This condition may represent 15% to 20% of fistulous lesions in the anorectal region [3] . Horseshoe abscesses have been associated with high rates of recurrence ranging between 18%-50%. Inadequate drainage, failure to break up loculations, and/or failure to reveal multiple fistulous tracts increase the rate of persistence [4] .
In the present case, the drainage of a posterior horseshoe abscess was complicated by a supralevator abscess and defusing purulent inflammation in the anterolateral extraperitoneal compartment. In our view, the previous serial drainage incisions of the horseshoe abscess triggered an upward spread of the infection via the relevant anatomical planes. Inappropriate preoperative planning resulted in inappropriate treatment and an extensive surgical wound. Spread of the infection can be predicted by anatomic routes and boundaries. In the literature, most authors concur that the infection follows an upward path from a septic perianal lesion through the intersphincteric plane and the diaphragmatic fascia of the levator ani muscle to the retrorectal space posteriorly or the superior pelvirectal space anteriorly [5] .
Moreover, the supralevator space communicates anteriorly with the retropubic space (space of Retzius), laterally with the space of Bogros and posteriorly with the infrarenal retroperitoneal space [6] . The infection can directly spread through these interconnecting compartments.
The first step when managing a complex perianal abscess and fistulas is to define the anatomy and the extent of the purulent process. Clinical findings alone are insufficient, and the initial diagnosis as well as the differential diagnosis need adjunctive imaging modalities [4] . In the current report, the rarity of the case and the atypical presentation may have mimicked different disease entities, such as Fournier's gangrene or other necrotizing fasciitis. The latter infections travel along the Colles' fascia limited from the supralevator and retrorectal spaces. The MRI was highly accurate in detecting the extraperitoneal abscesses and useful in delineating the anatomical planes that offered highways for the infection to spread. The internal opening of the posterior fistula-inano was also identified. In our department, MRI is included in the preoperative assessment for patients with complex benign colorectal diseases, especially when high fistulous tracts are encountered. In the literature, endoanal ultrasound is an alternative modality used to determine the fistulous tracts and perirectal pathology, especially when the diagnosis is still questionable following the clinical examination and anoscopy. CT scan remains a valuable tool, especially when intraperitoneal involvement is suspected [4] .
According to the relevant literature, various procedures have been proposed for the surgical management of a horseshoe fistulous abscess. Historically, in 1965, Hanley [7] proposed a primary fistulotomy and counter drainage as the procedure of choice. This procedure was correlated with high rates of recurrence and incontinence. Later, in 1984, Hanley modified the procedure. He suggested, as a first step, the use of a seton drainage to intercept the spread of suppuration to be followed, as a second step, by an outpatient tightening of the seton to sever the sphincter muscle, stimulating a fibrous reaction. The risk of incontinence as well as the persistence rates was lower in patients undergoing the modified procedure [8] .
In the present case, bilateral drainage of the horseshoe abscess was followed by placement of a seton drainage in the posterior fistula-in-ano in order to eradicate anorectal sepsis. As a second procedure, a sphincter sparing approach was chosen. LIFT is a novel technique that aims to maintain the anal sphincter intact, and the success rates range from 63%-94.4% [9, 10] . Tan et al. [11] reported a 70.6% success rate when managing deep postanal sepsis via a primary or secondary intersphincteric approach.
Regarding the surgical management of supralevator and extraperitoneal abscesses, the reports are sparse. In 1943, Gaston and Lyman [12] supported that drainage of the anterior-pelvirectal and posterior-retrorectal space should be performed by making incisions lateral to the anal canal, in parallel and slightly lateral to the coccyx respectively. Moreover, Gaston and Lyman [12] reported that the fat of the ischiorectal fossa should be traversed with sharp and blunt dissection, after which transverse division of the levator ani muscle should permit access to the supralevator space. In a series of 506 patients with anorectal suppurations, Prasad et al. [2] presented 46 patients treated for supralevator abscess. An elliptical incision of the perianal skin was followed by exploration and adequate drainage of the ischiorectal fossa, with occasional placement of multiple drains. Access to the supralevator space was gained after excising a portion of the levator ani. To avoid creating an iatrogenic supralevator fistula, drainage of the supralevator abscesses through synchronous incisions to the rectum and ischiorectal fossa was not performed. Following this procedure, recurrence rate was very low [2] . In a more recent report, successful evacuation of preperitoneal pus in the space of Retzius was achieved through lower abdominal incision and exploration of the relevant extraperitoneal spaces [6] .
Lastly, in most reports, the creation of a diverting stoma is a solution mainly performed when Crohn disease is encountered [13] . Marks et al. [14] analyzed 11 deaths attributed to fistulous abscess, and he reported that feces diversion did not prevent the septic complications. In the current case, the extensive perianal surgical wound and the complexity of the suppuration process were major determinants in the decision to perform a loop sigmoidostomy in order to prevent fecal soiling into the wound. The patient's recovery was uneventful; further surgical procedures were not necessary, and the infection was resolved. The closure of the colostomy was performed without any complication.
In conclusion, management of high complex perianal abscess and fistula demand vigorous initial supportive therapy and a surgeon with a deep knowledge of the relevant anatomy. Awareness of the diagnosis and the possible routes of spread as well as expertise in the surgical field are fundamental elements for a successful outcome. Preoperative planning must be directed by radiological studies to avoid multiple inappropriate procedures, high recurrence rates and extensive surgical wounds to the perineum and the anal sphincters.
